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tiastolic Dysfunction
nd Heart Failure
would like to congratulate Dr. Persson and colleagues for their recently
ublished echocardiographic substudy of the CHARM (Candesartan in
eart Failure—Assessment of Reduction in Mortality and Morbidity)-
reserved trial (1). Their results emphasize the importance of an
bjective evaluation of diastolic function in determining prognosis
f patients with heart failure and preserved systolic function.
nterestingly, one-third of the patients in their study had no
bjective evidence of diastolic dysfunction, despite being enrolled
n a study where they were presumed to have experienced heart
ailure. Furthermore, this group also had the best prognosis. The
ost likely explanation is that either 1) they were misclassified and
id not have heart failure or 2) their heart failure was on the basis
f a different mechanism altogether (i.e., they had neither diastolic
or systolic dysfunction), and whatever the underlying cause for
heir heart failure, it appears to be relatively benign. These
ossibilities illustrate the need for being more specific in how we
ssess and characterize patients with heart failure, particularly
hose with diastolic dysfunction. I believe the time has come for us
o consider abandoning the “black box” term of “heart failure with
reserved systolic function,” because this likely lumps together a
umber of different disease entities. Rather than trying to avoid
lassifying patients with diastolic dysfunction because of the
urrent limitations in assessment, efforts would be better directed
oward striving to improve the detailed assessment of diastolic
unction. The study by Persson et al. (1) is a first step toward that
nd. In the future, newer techniques such as tissue Doppler,
train-rate imaging, and speckle tracking may lead to better
nderstanding of this disease process.
As the investigators pointed out, their study had a relatively
mall proportion of patients with mild diastolic dysfunction, and
he prognosis of these patients was essentially the same as those
ith normal diastolic function. These findings are in contrast with
previously published study by Redfield et al. (2) One possible
xplanation is that Persson et al. (1) varied their ranges of normal
/A ratio by age group. Whereas the mean E/A ratio is known to
ecrease with advancing age, the rationale for considering this
normal” is unclear, as it is widely accepted that the decreasing E/A
atio with advancing age reflects impairment in left ventricular
elaxation that occurs with aging. As such, just as we do not
onsider a mildly elevated systolic blood pressure as “normal” in an
lderly individual just because the average systolic blood pressure of
lder subjects is higher, the decrease in E/A ratio seen in elderly
atients should also not be considered “normal.” It is likely that
ere a standard E/A ratio used for all age groups, then the
roportion of patients with mild diastolic dysfunction would be
igher. It would be interesting to see if this approach would lead
o increased differentiation among the 4 groups in the survival
nalysis. tTheodore J. Kolias, MD, FACC
University of Michigan Cardiovascular Center
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500 E. Medical Center Drive
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eply
e thank Dr. Kolias for his congratulatory letter to us for our
chocardiographic substudy in CHARM (Candesartan in Heart
ailure—Assessment of Reduction in Mortality and Morbidity)
reserved—the CHARMES trial, recently published in JACC (1).
is comments are appreciated, and we would agree with him that
t is important to consider abandoning the “black box” term of
heart failure with preserved systolic function” and that efforts
ould be better directed toward striving to improve the detailed
ssessment of diastolic function. We have been able to reclassify
he patients in CHARMES to respond to the relevant question
osed by Dr. Kolias. In the revised analysis we have retrieved data
or a conventional Doppler-echocardiographic evaluation of 181 of
he 312 patients entered in the trial, thus not using the N-terminal
art of the pro-B-type natriuretic peptide (NT-proBNP) to
istinguish between normal and pseudonormal diastolic function.
e have used a non–age-related classification of diastolic function
ollowing the current guideline from the Mayo Clinic (2). The
resent analysis is a secondary, post hoc analysis in a smaller subset;
herefore, the results have to be interpreted with caution.
The results do show that the proportion of patients with normal
iastolic function is similar to the previous results in CHARMES,
ith 1 out of 3 patients being normal (see Table 1). The
roportion of patients with mild diastolic dysfunction is slightly
igher, although the proportion with normal and mild diastolic
ysfunction is not significantly different from the original
HARMES study (60% vs. 55%). We can still show a graded
elationship between severity of diastolic dysfunction and outcome.
he relative risk for moderate to severe diastolic versus mild
iastolic dysfunction is approximately 2, both for the end point of
ardiovascular death or readmission for heart failure (CV1) and for
he combined end point of cardiovascular mortality, rehospitaliza-
ion for heart failure, myocardial infarction, and stroke (CV2). The
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80 Correspondence JACC Vol. 50, No. 1, 2007
July 3, 2007:79–81elative risk for moderate to severe diastolic dysfunction versus
ild dysfunction and normal function is 3.8 for CV1 and 3.9 for
V2. Mild diastolic dysfunction in this subset carries a similar
rognosis as in the full study (7% vs. 6%), whereas the normal
roup has a nonsignificantly better prognosis (0% vs. 4%).
Thus, using a non–age-adjusted Doppler-echocardiographic
lassification of diastolic function, we can conclude that normal
iastolic function and mild diastolic dysfunction are seen in 60% of
he patients, and the relationship is graded between severity of
iastolic dysfunction and outcome, with a 4-fold risk increase for
oderate to severe diastolic dysfunction compared to normal
iastolic function and mild diastolic dysfunction and 2-fold when
omparing moderate and severe to mild dysfunction. The recalcu-
ations do not suggest a different picture from the previous primary
nalysis.
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atent Foramen Ovale
nd Stroke Risk:
he Devil Is in the Detail
he risk of stroke due to a patent foramen ovale (PFO) is real.
ase reports document venous thrombi slipping through a fora-
Table 1
Diastolic Function Groups in CHARMES a
Cardiovascular Events in CHARMES Subs
Diastolic Function
CHARMES
(n  293)
C
Normal 33% (n 98)
Mild dysfunction 22% (n 65)
Moderate dysfunction 37% (n 109)
Severe dysfunction 7% (n 21)
See text for explanations of end points CV1 and CV2.en ovale to the left atrium and causing a stroke (1). The absolute
5isk for ischemic strokes in the presence of a PFO is unknown. The
eport of Di Tullio et al. (2) in a recent issue of the Journal may not
hed more light on this question, because some “minor” details
ould end up seriously biasing their results.
As the investigators point out in their discussion, the prevalence
f a PFO in the general population is close to one-quarter (3). The
revalence of a PFO in the current study is 15%. The most likely
eason for this low PFO prevalence is underdiagnosis of interatrial
hunts by transthoracic echocardiography (4). Otherwise, the
esearchers have to argue for a lower PFO prevalence in citizens
rom northern Manhattan compared to other cities of the U.S.
issing 4 of 10 PFOs would lower the hazard ratio (HR) for
troke in the PFO group compared to the non-PFO group,
ecause these nondiagnosed shunts may increase the risk for stroke
n the latter group. The results of the Cox regression models as
resented would underestimate the actual hazard. In addition to
he problem of underdiagnosis, a question arises regarding the
atients studied. The mean age of patients participating in this
roject was 68 to 69 years. The association of a PFO and stroke has
een demonstrated for patients 55 years (5) and is probably
eaker in the elderly with competing conventional cardiovascular
isk factors as hypertension, diabetes, and dyslipidemia.
Last but not least, Di Tullio et al. (2) should provide not only
he HR for a stroke in the setting of a PFO, but also the
orresponding HRs for other cardiovascular risk factors they
orrected for.
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bset:
Diastolic Function Group
ES Subset
181) CV1 CV2
(n 56) 0% 0%
(n 53) 7% (n 4) 11% (n 6)
(n 55) 15% (n 8) 22% (n 12)
(n 17) 12% (n 2) 18% (n 3)nd Su
et by
HARM
(n 
31%
29%
31%
9%. Lechat P, Mas JL, Lascault G, et al. Prevalence of patent foramen ovale
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